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INTRODUCTION 
One of the most important phases of agriculture in Western 
Kansas today is grazing. Little attention was given grazing activities 
until the 1930 1s, the period of the great drought (Albertson, et al., 
1953). During this period, yields of native vegetation, which had 
probably averaged from 2,000 to 3,000 pounds per acre, were reduced 
to little more than 100 pounds (Weaver and Albertson, 1944). It was 
not until this disastrous period that federal and state agencies 
began giving serious thought to the ecology and economics of overuse 
of grasses (Albertson, et~., 1953). 
The main problem confronting the range manager today is the 
discovery and application of ioothods for maximum utilization of range 
la.i~d with a minimum deterioration of it. In order to establish 
proper management methods, extensive research must be in progress at 
all times. In the late 1920 1 s and early 1930 1s, a program of study 
on range land was initiated at Fort Hays Kansas state College, and 
has continued unbroken since that time (Albertson, 1949). 
In 1946, similar studies were initiated at the Fort Hays Branch 
Experiment Station (Kansas State College) to study areas with three 
intensities of grazing--light, moderate and heavy~ 
In these three pastures exists a type of animal life often 
unseen by the human, that which includes the rodent, rabbit and other 
forms of wildlife which utilize the pastures to a great extent. An 
investigation of relative an:iJnal populations in the three areas was 
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begun in November, 1955, and was terminated in late April, 1956. The 
purpose of the study was to gain a knowledge of kinds and relative 
numbers of rodents utilizing the three areas in winter. A survey of 
literature revealed that no previous study of this kind has been ma.de 
in the mixed prairie in western Kansas. 
I acknowledge my indebtedness to Dr. Ed.win P. Martin of Fort 
Hays State for his interest, careful guidance and assistance in 
setting up arrl directing this problem; for supplying me with trapping 
records of a nearby relict area; and for his constructive criticisms 
and suggestions. I aclmowledge my indebtedness also to Dr. John L. 
Launchbaugh, Jr., of the Experiment Station for suggesting the 
problem, supplying needed figures and literature on the history of 
the utilization of the three areas studied, and for useful suggestions 
and recommendations; and to Dr. Gerald W. Tomanek of Fort Hays State 
for advice and encouragement throughout the r esearch. I also want 
to express gratitude to Mr. Bill Duitsman, director of the Experiment 
Station, for permission to study the pastures, and to Mr. Ross Johnson, 
Fort Hays State, for assistance with photography. 
HISTORY AND IJXATION OF THE THREE AREAS 
The three areas selected for study were originally a portion 
of the Fort Hays Military Reservation, which was established in 1865 
and abandoned in 1889. In 1900, the Federal Government gave the land 
included in the reservation to the state of Kansas to be used as a 
state experiment station, a state park, and a state college. Fort Hays 
Kansas State College came into possession of 4,000 acres, including 
these areas which are now leased to the Fort Hays branch of the 
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Kansas Agricultural Experiment Station. Before 1946, grazing intensity 
was similar on these adjoining pastures. Investigations were started 
in the spring of 1946 to detennine the effects of different grazing 
intensities on beef production and on the density, growth, and 
species composition of the vegetation in the pastures used in the 
study. The pastures were utilized 180 days each year, starting May 1, 
with 2.01, 3.36 and 5. 13 acres per head of cattle on the heavily-
grazed, moderately-grazed and lightly-grazed pastures, respectively. 
The three areas were approximately one mile south and west of Hays, 
Kansas, adjacent to the local golf course. The study areas comprised 
a total of 203. 5 acres (heavily-grazed, 62.94 acres; moderately-grazed, 
64.56 acres; lightly-grazed, 6 acres). 
METHODS 
The principal method employed to study small mammals which 
occupied the three areas was live-trapping. Observations of use by 
rabbits and pheasants were made weekly by walking over the study plots. 
Traps used were modified from those described by Fitch (1950) 
(Fig. 1) . These traps are effective in trapping small mammals without 
injury, and they disturb the biota less than snap-trapping (Cockrum, 
1947) . Boxes, filled with cotton, were placed in the can to provide 
insulatio11o Bait used was chicken scratch, purchased at a local store. 
Each study plot was crossed by a line of twenty traps set fifty feet 
apart. 
Individuals trapped were marked by toe clipping (Fitch, 1952). 
Pertinent data were recorded on a separate card for each individual. 
Fig. 1. Live-trap used in study. Note the cow dung in the 
moderately-grazed pasture . Grasses found were blue grama 
(42.81 per cent), buffalo grass (27.32 per cent), and 
vrestern wheat grass (15.77 per cent). (Photograph by Ross 
Johnson) 
The point-transect system (Coupland, 1950; Clarke, et al., 
1942) -was used to detemine foliage cover and percentage composition 
of the vegetation on the three areas studied. Five hundred strikes 
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were taken in each of the three areas. This method involved the use 
of a wooden frame one meter long, with ten 11 points 11 (made of 3/8 inch 
welding rod) inserted vertically at one-decimeter intervals (Fig. 2). 
The frame was dropped at random in the vicinity of the traps. Each 
contact of a stem or crown of a plant was recorded. Only grasses 
were recorded, since forbs are not obvious in winter, especially 
after severe grazing. 
Fig 0 2. Point-transect frani2 employed in this study$ 
(Photograph by Ross Johnson) 
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TOPOGRAPHY 
The study areas were typical upland prairies (Albertson, 1937) 
of western Kansas . Generally flat, all three areas contained small 
draws. 
In the middle of the heavily-grazed area, a slightly sloping 
gulch slanted to the northeast. Runoff from heavy rains was rapid 
from this pasture. Numerous shallow, circular depressions occurred 
in the southwestern part of the heavily-grazed area. Some of these 
depressions may be attributed to the combined action of buffalo 
6 
(Bison bison) and wind, wbile others may be due to chemical solution 
and. settling of unconsolidated materials in areas of faint depression 
and excess percolat,ion (Franks and Hopkins, 1954). When precipitation 
had fallen in sufficient amounts , these depressions held the runoff 
water. Many of these areas contained little vegetation in the middle 
of the depressions, which was also reported by Franks and Hopkins 
(19.54). 
The moderately-grazed area was characterized by a gentle hill 
which rose tomrd the southwest. This hill terminated quickly, and 
the elevation dropped approximately 50 feet ~nthin 100 yards. A 
small gully running through this area ms barren of vegetation and 
the soil was silty, showing the effects of erosion on the steep 
slope. The runoff was carried to a small natural pond in an adjoining 
pasture. In the southeast part of this area an abrupt gully ma.de 
another irregularity in the topography. The decline was approximately 
50 feet in as many yards. The vegetation here was sufficient to hold 
the soil, however. This gully also drained into a natural pond. 
The lightly-grazed area was nearly table-like, with broken 
topography existing in the southern strip of the pasture. All of the 
draws pointed toward the nearby stream. The trap line crossed a 
shallow draw in this area. 
HABITAT 
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All of the areas investigated were subject to variable and 
extreme climatic conditions: strong winds, dust storms, sudden changes 
in moisture conditions and frequent changes in tempera.ture. 
The w.i.nter was generally mild, and temperatures never dropped 
below -10 degrees F. The precipitation for these six months (with the 
exception of January) was low, t _e monthly average during the investi-
gation being 0.503 inches (Fig. 3) . During the investigation the 
lowest precipitation occurred in November, 1955, with 0.09 inches, 
and the highest occurred in April, 1956, with 1.28 inches (Anonymous, 
1955; ibid., 1956). 
Ll.ghtly- grazed Pasture 
This area contained 76 acres, which supported an average of 
one an:i..rnal unit per five acres for six months (May 1 to November 1) 
each year. The foliage cover for this area was high, the total being 
87.0 per cent (Table I), and the only severe grazing was found close to 
the windmill where excessive grazing would obviously take place (Figo 4). 
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Fig. 3. Precipitation received during months from November, 195.5, to 
April, 19.56, inclusive . (Anonymous, 1955; ibid., 19.56) 
Western wheat grass (Agropyron smithii) was t he most common 
grass , with a foliage cover of 40. 6 per cent and per cent composition 
of 43 . 75 (the percentage composition of plants found was figured in 
terms of foliage cover) . A cool season grass, western wheat had 
green leaves most of the winter . After a period of dormancy in 
summer, it made considerable growth in autumn. The basal cover of 
this grass was 1. 22 per cent of 14. 24 per cent total basal cover. 
·~ r 
Fig. 4. General aspect of the lightly-grazed pasture in 
March, 1956. Shiny grasses were old cro-wns of three-a'WTIS 
(7.54 per cent). Main grasses were western wheat grass 
(43.75 per cent), blue grama (26.08 per cent), and buffalo 
grass (13.15 per cent). (Photograph by Ross Johnson) 
Western wheat, three-a-wn and sand dropseed (Sporobolus cryptandrus) 
were the only mid grasses in this area (Weaver and Clements, 1938). 
Western wheat probably produced over half of the forage in this area. 
The understory of grasses consisted mainly of blue grama 
(Bouteloua gracilis) and buffalo grass (Buchloe dactyloides)o 
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Table I . Vegetational cover in lightly-grazed pasture. Basal cover 
from La.unchbaugh (1956) . 
Pasture 
Percent Cover Percent Type Cover 
Basal Foliage Composi tion 
Blue grana 9.85 24.2 26.08 
Western wheat grass 1.22 40.6 43.75 
Lightly- grazed Buffalo grass 2.82 12o2 13.15 
Sand dropseed 0.16 o.8 o.86 
Tbree-avm. o.oo 7.0 7.54 
Others 0.19 2.2 2.35 
Total grass 14~24' 87.0 93. 73 
Blue grama made up 24.2 per cent of the foliage cover and 
26. 08 per cent of the plants counted. Blue grama covered 9.85 per 
cent of the ground, buffal o grass, 2. 82 per cent, and sand dropseed, 
0. 16 per cent. Of the foliage cover, buffalo grass, sand dropseed 
and the three-a-wns covered 12 . 2, o.8, and 7. 0 per cent of the ground, 
respectively. Forbs contributed 5.8 per cent of the foliage cover. 
The most common species of forbs were wild alfalfa (Psoralea tenuiflora), 
prairie cone flower (Ratibida coluronifera), prickly pear cactus 
(Opuntia macrorrhiza), prairie ragweed (Ambrosia psilostachya) and 
the wavy- leafed thistle (Cirsium undulatum). 
Moderately-grazed Pasture 
The moderately-grazed area contained 64.57 acres. The area 
supported one animal unit per 3.37 acres for six months each year. 
Although described as moderately-grazed, this area had the 
appearance of being overgrazed (Fig. 5). The total foliage cover was 
6800 per cent (Table II), compared to 87.0 per cent in the lightly-
grazed area and 72.0 per cent in the heavily-grazed area (Table III). 
Fig. 5. Moderately- grazed pasture. 11 Tufts 11 of grass were 
three-a-wn grasses (2.25 per cent). Main grasses were blue 
gram.a (42.81 per cent), buffalo gr ass (27.32 per cent), 
and western wheat grass (15.77 per cent) . (Photograph by 
Ross Johnson) 
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Table II. Percentages of principal grasses found in the moderately-
grazed pasture. Basal cover percentages from I.aunchbaugh (1956). 
Pasture 
Percent Cover Percent 
12 
Type Cover 
Basal Foliage Composition 
Buffalo grass 8.57 19.4 27.32 
Blue grama 14.35 30.4 42.81 
Moderately-grazed Western 'Wheat grass 0.10 n.2 15. 77 
Three-a'Wll 1.6 2.25 
Others 0.52 5.6 7.89 
Total grass 23.54 68.o 96. 04 
Grasses present consisted mainly of blue grama (42.81 per cent), 
buffalo grass (26.08 per cent) and the mid grass, western wheat 
(15.2 per cent). Of the two principal short grasses, blue grama and 
buffalo grass, blue grama was more abundant, probably due to drought 
and lighter grazing (Weaver and Albertson, 1956) . 
The invasion of undesirable forbs was approximately one-half 
as great (3.94 per cent composition) in this area as in the heavily-
grazed area (6.25 per cent composition). 
Aristida ~• made up 2.25 per cent of the species composition. 
It was noticed that this grass was frequently grazed, which indicated 
overgrazing (Weaver and Albertson, 1956). 
Forbs included w.i..ld alfalfa (Psoralea tenuiflora), -which, upon 
a later visit to the area, appeared stunted in its growth compared to 
the lush growth in the lightly-grazed area; wavy- leafed thistle 
(Cirsiurn undulatum); prickly pear cactus (Opuntia macrorrhiza); 
salmon-colored mallow (Malvastrum coccineum); and the prairie cone 
flower (Ratibida colurnnifera). 
Some of t he forbs, such as f• tenuiflora, provide some forage 
for cattle and may provide food for small gramnivorous mammals , at 
least during early growth. 
Heavily-grazed Pasture 
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The heavily-grazed pasture consisted of 62.95 acres, the number 
of acres per animal unit being 2.0. Like the other two areas, this 
pasture had been grazed from fay 1 to November 1, during each of the 
Table III. Percentages of grasses found in the heavily-grazed area. 
Basal cover percentages from La.unchbaugh (1956). 
Percent Cover 
Pasture Type Cover Basal Foliage 
Buffalo grass 26.93 61.2 
Heavily-grazed Blue grama 8. 87 6.o 
Western wheat gr ass 0.02 4.4 
Three-awn 0.08 o.4 








past nine year s . The appearance of this area was one of heavy 
gr azing, with an almost pure stand of buffalo grass (Fig . 6) . Buffalo 
grass was t he most abundant species, forming 26. 93 per cent of the 
total ground covered. The total basal cover for the area was 35.9 
per cent (Table III) . Species composition data indicated that 
buffalo grass made up 78. 46 per cent of the vegetation; blue grama 
and western wheat made up 7. 69 per cent and 5.64 per cent, respectively. 
Fig. 6. Heavily-grazed pasture in March, 1956. Note the 
wavy-leafed thistle (Cirsium undulatum) and numerous cow 
chips in the background. Principal grasses were buffalo 
grass (78. 46 per cent), blue gra.ina (7. 69 per cent), and 
western wheat grass (5~64 per cent) . (Photograph by Ross 
Johnson) 
The close matting of the buff alo grass seemed to crowd out t he three-
avm grasses (Aristida ~.), as they made up only o.5 per cent of the 
vegetation. 
Forbs contributed 6.25 per cent of t he species composition. 
Included in the list of forbs were Cirsium undulatum, Opnntia 
macrorrhiza, Malvastrum coccineun1, Psoralea tenuiflora and Ratibida 
columnifera. 
Q_. undulatum occurred in the gr eat est numbers in t he draw and 
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on the sloping sides of the draw. f• tenuiflora and~. columnifera 
occurred l ess frequently than in the other two areas, and Q. rnacrorrhiza 
occurred in greater numbers than in the lightly- or moderately-grazed 
areas. 
RESULTS .AND DI SCUSSION 
At first, the traps were set five days out of t he month. 
However, it soon became appar ent that the catches did not 11 l evel off " · 
until the sixth or seventh day. The trap-line, ther efore, was 
oper ated for 10 days after t he November (f irst month) catches were 
made. 
Lightly-grazed Pasture 
Over the period of study, Peromyscus maniculatus nebrascensis 
(Coues) was the most abnndant mammal in the lightly-grazed pasture. 
Twelve individuals (Table IV) were caught a total of 50 times during 
the investigation. The average daily capture (20 trap nights) ·:was 
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0.909, the largest capture (five) in 20 trap nights occurring 
January 29, 1956, when the heaviest snow of the winter had fallen. 
Male Peromyscus apparently were bolder t han females, and were trapped 
t'Wice as often as females. One male (22XX) was trapped 15 times, 
compared to five times for the most frequently captured female (3XX5). 
Table IV. Numbers of individuals caught per month in t he lightly-
grazed pasture. 
Species Nov. Dec. Jan. Feb. March April Total 
Peromyscus maniculatus 5 3 8 10 10 14 50 
Reithrodontomys megalotis 1 0 1 1 7 0 10 
SEermophilus tridecemlineatus 0 0 0 0 0 23 23 
Onzchomys leucogaster 1 0 0 0 1 0 2 
Of the 12 individuals of~• maniculatus caught, half were males. 
Only two subadults were caught and but three juveniles. Winter 
breeding in Peromyscus may be questionable (Hall, 1955), but Brown 
(1945) found gravid females through the winter with t he lowest 
percentage occurring in January, 1945. My trapping records show no 
evidence of winter breeding, as juveniles were caught toward the end 
of the trapping period (April) when spring breeding had begun. No 
other seasonal change in population structure was noted, since the 
breeding season was not included in the study pericxi. 
The diet of deer mice contains more than 50 per cent pla~t 
material, the remainder being animal matter; i nsects make up a major 
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share of the animal matter consumed (Hall, 1955). Brown (1946) 
described caches, near freshly eaten plants , which contained seeds of 
24 different species of plants, of which seven were grasses and 17 
were forbs. Buffalo grass (Buchloe dactyloides), annual sunflower 
(Helianthus annuus) and prickly pear cactus (Opuntia macrorrhiza) 
s eeds were extensively eaten (Brown, 1946). Brown (1946) also 
mentioned that when vegetation was covered wit h snow, cow dung and 
pheasant droppings were sought for the seeds t hey contained. Cogshall 
(1928) listed ragweed (Ambrosia~-) and dandelion (Taraxacum ~.) 
seeds as important cache foods. Phillips (1936) identifi ed ragweed 
and dandelion as factors influencing the habi tat preferences of t his 
animal, since these plants are common in t he seral stage in which 
Peromyscus is abundant. Quast (1954) concluded t hat f • maniculatus 
occupied only grazed pastures , since he did not capture a single 
individual in his trappings. This is not , however, generally true, 
since Peromyscus has been captured frequent l y on a relict area near 
Hays. 
By storing seeds in caches, the deer mouse aids in the dispersal 
of some species of plants. Brown (1946) found this to be especially 
true of buffalo grass and prickly pear cactus, since small plants of 
these species were found growing from caches. 
The harvest mouse, Reithrodontomys megalotis (Baird), occupi ed 
only t he lightly-grazed area. Only four individuals were taken during 
the period of study (Table IV). Harvest mice were also scarce, during 
1955 and early 1956, on larger trap lines operated by the Department 
of Zoology of Fort Hays Kansas State College. Reasons for the low 
density were not discovered. 
18 
Harvest mice prefer uncultivated fields, lightly- or sometimes 
moderately-grazed pastures (Hall, 1955). Apparently this• species lives 
only where there is dense vegetation and ample food. In this study, 
Reithrodontomys occupied the most lu.xuriant grow~h of western -wheat· 
grass (Agropyron smithii). 
Their home range is probably small, since most of the captures 
were made within 50 feet of the original site of capture. One 
individual, however, had traveled 400 feet before it was recaptured 
(22XX was captured November 12, 1955, and was not recaptured until 
March 6, 1956) . Upon release, harvest mice often traveled several 
feet on the dense vegetation before touching the ground. Their feet 
are efficient for catching and holding grass stems (Hall, 1955). 
Harvest mice prefer large seeds of grasses f or food. Grass-
hoppers and the seeds of buffalo grass, blue grama, sunflowers, and 
fruits of cactus were used as food (Brown, 1946). Cactus in this 
pasture frequently had some of the fruits eaten. However, this was 
attributed to the jackrabbit (Iepus californicus). 
Another species trapped was the grasshopper mouse, Onychomys 
leucogast er (Wied)o Only two specimens were trapped in the 1,100 
trap bights. Both were adults; a male was caught in November and a 
female in February. According to Asdell (1945), the breeding season 
of the grasshopper mouse is from April to September. After a gestation 
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period of approximately 33 days, two to six young (usually four) are 
born in an underground nest. 
The grasshopper mouse is largely insectivorous and carnivorous 
in its habits. These habits help check the natural increase of 
numerous injurious insects and keep a balance among many groups of 
small animals (Bailey and Sperry, 1929). Stomachs, examined in the 
field by Bailey and Sperry (1929), contained flesh and hair from small 
rodents, including kangaroo rats, pocket mice, white-footed mice, 
harvest mice, meadow mice, cotton rats, ground squirrels, pocket 
gophers and grasshopper mice. In many places, grasshopper mice may 
be present in sufficient numbers to have a decided influence on the 
abundance of the animal life which furnishes their food (Bailey and 
Sperry, 1929). They seem to be good trailers, and able to follow and 
corner their prey by tracking (Cahalane, 1947). It was evident that 
the grasshopper mouse did attack other animals, for more t han once 
individuals had blood stains on their fur with no appar ent wounds. 
No evidence of the eaten specimen (or specimens) was left in the trap 
as described by Bailey and Sperry (1929). 
When caught, the grasshopper mouse was docile. Bailey and 
Sperry (1929), on the contrary, said that this mouse struggles to 
the utmost, trying to escape the captor by using its feet and teeth 
viciously. Not once was this experience encountered. 
Upon release, Onychomys made many aimless movements, as if losto 
After numerous starts and stops, the proper path was located and the 
mouse ran directly to a holeG 
Quantities of seeds were stored in caches in winter, but were 
never touched if other food was available (Bailey and Sperry, 1929). 
Grain, however, comprised only five per cent of the diet; 88.87 per 
cent of the diet consisted of animal matter 0 
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Another animal trapped in this area was the 13-lined ground 
squirrel, Spermophilus tridecemlineatus (Mitchell). This animal was 
already in hibernation when the investigation started (November, 1955), 
and did not come out until the latter part of March (the first 
Spermophilus was trapped on the lightly-grazed area, April 1, 1956) . 
Numerous studies have been made concerning the 13-lined ground 
squirrel and its habit of hibernation. Wade (1930) found September 
to be the beginning of hibernation for ground squirrels, and reported 
emergence from hibernation to be as late as January or Februaryo The 
first Spermophilus trapped b- the author was in the heavily-grazed 
area on February 29 , 1956. The one-month difference could perhaps 
be attributed to the variations of soil coverage . Under plant cover 
the soil is warmer in winter and cooler in summer (Weaver and Clements, 
1938) 0 Basal cover in these two areas is 35.82 per cent (heavily-
grazed) and Jli..24 per cent (lightly-grazed); foliage cover is 72.0 
per cent (heavily-grazed) and 87.0 per cent (lightly-grazed). Warming 
of the soil, therefore, would be more rapid where the soil is almost 
bare (heavily-grazed), and slower under the lightly-grazed vegetation. 
For these reasons, lower foliage cover might accompany an early 
emergence from hibernation. Wade (1930), however, disagrees and says 
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(p. 175), 11Emergence of the squirrels in the spring does not appear 
to depend on the soil temperature, for my few records show that the 
temperature of the soil was about the optimuin hibernating temperature 
-when emergence occurred. 11 He further said that t he frozen earth often 
locked in the ground squirrels so they could not escape; thawing of 
the earth must ta...ke place, therefore, to liberate the spermophile. He 
does not mention vegetation cover. 
An average of 2.3 (0-5) ground squirrels was captured daily 
during t he last month of the study. Of t he 11 individuals captured, 
seven (64 per cent) were males and four (36 per cent) were females. 
Solitary existence is practiced by ground squirrels, instead 
of colonization. \~1en spermophiles become fat, excessive irritability 
is not uncommon, and fighting t akes place frequently (Wade, 1930). 
Upon emergence from hibernatio , t he ground squirrels were thin and 
lanky; female s were thin_~er than males. Wade (1930) stated that 
ground squirrels lost one-third to one-half of their weight during 
an extended period of dormancy . 
When these animals were trapped, their mouths were full of 
grain as if they were trying to carry the food to a cache for storageo 
Hall (1955) said that this species stored food, and some of the 
individuals awaken in the winter for periods of a few hours every 
few days and eat some of the stored food. The ground squirrels spit 
out the grain when handled for inspection or clipping ; this was 
probably an effort to use its teeth on the captor. They use t heir 
teeth to good advantage when fighting (Wade, 1930). 
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Spermophiles are insectivorous in the summertime and econowically 
beneficial to farmers (Hall, 1955). 
Moderately-grazed Pasture 
The population of small mam.rq.als was much lower in this area 
than in either the lightly-grazed or heavily-grazed pastures. Only 
three species were caught in this area: Peromyscus maniculatus, 
Onychomys leucogaster and Spermophilus tridecemlineatus (Table V). 
Table v. Number of ind.ivlduals caught per month in moderately-grazed 
pasture. 
Species Novo Dec. Jan. Feb. ~.arch April Total 
Peromyscus maniculatus 2 1 2 2 4 3 14 
Onychomys leucogaster 2 2 0 3 7 1 15 
S~rmo12hilus tridecemlineatus 0 0 0 0 0 5 
With the exception of t he January trapping, the gr asshopper 
mouse was caught as frequently as t he deer mouse. Five grasshopper 
mice were trapped during the investigation (3 females; 2 males). The 
males were caught only once each (23:XX: in November, 1955; 2LX.x in 
December, 1955); the females were trapped frequently t hroughout the 
investigation. The average number of catches of Onychomys per trap 
night was 0.013, compared to 0.0018 for the lightly-grazed and 0.0036 
for the heavily-grazed areas. Two of the females had bloodstains on 
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their fur at different times (22XX on March 4, 1956; and 25XX on 
March 6, 1956, and April 1, 1956). There was no evidence of fighting 
inside the trap. Only once was blood detected, being found on the 
runway of the trap (March 4, 1956). Bailey and Sperry (1929) do not 
indicate when the predaceous habits of these creatures are strongest, 
but they appear to be stronger in early spring, before most insects 
become abundant. Evidently Peromyscus was the only mammal small 
enough for the grasshopper mouse to kill, because the ground squirrel 
(which also occupied the moderately-grazed area) was nearly twice t he 
size of the grasshopper mouse and equally as vicious. Previous trap-
ping experience, in the spring of 1955, showed that spermophiles also 
can be carnivorous, since they killed and. ate several Peromyscus, 
leaving only the skins in the trap. 
The deer mouse (Peromyscus rnaniculatus) was t he most abundant 
species on the moderately-grazed area. Four males and two females 
were captured. In 1100 trap nights, the average daily catch was 
0.2540, and never more than one individual was captured per day. 
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It is interesting to note that all of the catches of Peromyscus 
were made in traps Nos. 3, 4, 5, 7 and 8. All of these traps were 
located on a gentle slope, with the exception of Nos. 3 and 4, which 
were located on a more steeply-sloping hill. No different species 
of plants were found a.round these traps and the reasons for the 
Peromyscus occurring only in this area were not determined. 
According to Phillips (1936), Peromyscus reached maximum 
abundance in moderately-overgrazed pastures, as well as badly eroded, 
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mowed fields which had foliage cover of less than 50 per cent. The 
moderately-grazed pasture investigated in my study bad a foliage 
cover of 68.0 per cent, and yet the population of deer mice was 
lower in this area than in either the lightly-grazed or heavily-
gr azed pastures. Phillips did not give a definition or description 
of 11moderately-overgrazed11 ; thus, it was difficult to make comparisons 
between his study and mineo 
Captures of Spermophilus tridecemlineatus were infrequent in 
this area. Only five individuals were ca ught, three females and two 
males. They were not trapped again after t he initial capture , and 
each was caught in a different trap. No special portion of the 
trapping area contained more ground squirrels than other portions , 
as they were caught in traps between Nos. 2 and 19. All individuals 
appeared thin and lanky men caught, and had eaten all the bait before 
the traps were checked. This might have been an indication that t he 
ground squirrels had just emerged from hibernation and were hunting 
food. 
Spermophiles were freque ntly encountered after March 30, 1956, 
on my way from the lightly-grazed pasture to check t he traps in the 
moderately-grazed pasture . The diurnal habits of t he ground squirrel 
were observed as described by Wade (1927). 
Heavily-grazed Pasture 
Winter activity in the heavily-grazed pasture was carried on 
largely by the deer mouse. In 1100 trap nights, the average daily 
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catch (20 trap nights) of Peromyscus was o.65, compared to the lightly-
grazed pasture of 0.909 captures per day and t he moderately- grazed 
pasture of 0.2L. captures per day. One subadult and one juvenile were 
trapped, both after March 1, 1956. According to Asdel l (1946), the 
deer mouse breeds all year . Brom (1946:452) states, 11 In September, 
57 .14 :p3r cent of the females caught were gravid, but the number 
decreased to 4.76 and 3.57 per cent respectively in December and 
January, and then increased to 35.3 per cent in March. 11 As mentioned 
previously, winter breeding did not occur in my samples. Of the 
12 individuals caught, s:uc were males and six were females. 
Trap No. 3 caught eight (22 per cent) of t he 36 Peromyscus 
captures. Trap No. 3 was located close to an old cow path which had 
been severely eroded. A gully was alr eady formed, and within the 
next few years it may be sever al feet deep. When released from the 
trap, the rodents frequently ran to this disturbed area, and, upon 
investigation, many burrows were found there. Brown (1946:451) 
stated: 11It (deer mouse) was caught from burrows, open nests, piles 
of weeds, cactus plants, holes beneath rocks, cracks in banks and 
f rom runs of the meadow mouse. 11 Evans (1951) said that gr01md squirrel 
burrows were employed by the Peromyscus , as well as by many other 
vertebrates. Judging from size, these burrows in the gully probably 
were constructed by some animal other than the Peromyscus, and later 
occupied by the deer mouse. 
In the other major disturbed area crossed by the trap line 
(a draw with severe erosion in some places), trap No. 11 was located 
in the bottom of the draw. This trap was occupied five times during 
the investigation by three Peromyscus. The ranges of these three 
rodents apparently were not restricted to t he immediate vicinity, 
however, since they occupied traps as far as 250-500 feet away. 
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Buffalo grass ma.de up 78.46 per cent of the vegetation in this 
area and provided food for the deer mouse. The prickly pear cactus 
(Opuntia macrorrhiza) also was present which, according to Brown (1946), 
provided food for the Peromyscus. Cow dung was excessive (as compared 
to the other two areas) and provided another source of seeds for 
Peromyscus (Brown, 1946). 
Onychomys was present in this area , but was less frequently 
trapped than in t he other areas. Only two individuals were captured, 
both initial captures occurring in the December trapping. Both 
animals were female subadults. Only 23XX was caught again (February 28, 
1956; March 1, 1956). 
Spermophiles were as abundant as in the lightly-grazed area. 
The total number of individuals captured was 11, and t he number of 
captures averaged 0.065 per trap night, compared to 0.038 for t he 
ground squirrel in the lightly-grazed pasture. Of the 11 individuals 
(Table VI), four (36 per cent) were males and seven (64 per cent) 
were females. Males, however, were captured more frequently than 
r females. In the lightly-grazed pasture the males made up the larger 
portion of the captures with 0.023 per trap night w.i.th females making 
up 0.015 per trap night. This study agreed with Weaver and Flory 
(1934) in finding that over-grazing was accompanied by an increase in 
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the rrumbers of striped ground squirrels. The last month of trapping, 
especially the last three days, indicated that the females were coming 
out of hibernation in greater abundance than the males. The greatest 
number of spermophiles caught in one day (20 trap nights) was seven, 
five females and two males. 
Table VI. Number of individuals caught per month in the heavily-grazed 
pasture. 
Species Nov. Dec. Jan. Feb. March April Total 
Peromzscus 3 4 1 1 ili 13 36 
Onychomls 0 2 0 1 1 0 4 
SEermoEhilus 0 0 0 1 6 32 39 
On April 2, 1956, a rain of o.88 inches occurred. The following 
day two of the spermophiles were found dead in traps Nos. 7 and 10. 
The individuals were wet, evidently from the runof f water coming into 
the draw. Trap No. 7 was situated on the gentle slope and trap No. 10 
was in the bottom of the draw. Experimenting wit h variations of 
exposure, Ho-ward (1951) determined that certain species of rodents 
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may die from the cold and wet even with ample food. It appeared, 
however, that the two individuals trapped had drowned rather t han 
perished from over exposure. 
RELA.TIONSHIP OF WILDLIFE TO GRAZING 
Surveys of wildlife were conducted on weekends and when check-
ing the traps. A total of 23 surveys revealed an average of 1.7 
rabbits (Lepus californicus and Sylvilagus floridanus) per survey in 
the lightly-grazed area, o.48 rabbits in the moderately-grazed area, 
and 0.43 rabbits per survey in the heavily-grazed ar ea. Jackrabbits 
occurred in greater numbers in the southern portion of the lightly-
grazed pasture, indicating tbat broken terrain is a desirable part 
of the habitat of the "jack." Numerous 11 pears" of Opuntia had been 
eaten, and, in times of stress , the cactus may become a staple food 
for the rabbit (Riegel, 1941). Riegel pointed out tbat rabbits are 
disseminators of cactus and dropseeds, and abundance of these can 
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often be attributed to the co on jackrabbit. 
No pheasants were found in these areas. 
On December 10, 1955, a tbree-inch snow fell. Footprints of 
both pheasants (Phaisianus colchicus) and r abbits were numer ous the 
following morning, though only rabbits were seen (one r abbit in the 
lightly-grazed pasture and one by the fence between the lightly-
and heavily-grazed pastures). The snows in January, 1956, revealed 
the same things. Tracks of pheasants were always leading away from 
the areas in general, usvBlly along t he fencerows, t he pheasants 
probably hunting for food. 
Although rabbits were the only game species seen, t he familiar 
odor of the skunk was identified on the last survey (April 8, 1956). 
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It was evident that t he skunk (Mephitis mephitis) was located in the 
lightly-grazed area as the odor was not detected south of a certain 
draw in the pasture, the wind being southerly. Notorious for its 
volatile musk, the skunk probably occupied this area because of the 
excellent sites for dens and the apparent abundance of food. Carnivo-
rous, t he skunk preys upon insects, mice, J.:i.zards , birds, bird eggs 
and ground squirrels, as well as eating many fruits (Coclm.un, 19.52). 
Birds, especially the western meadowlark (Sturnella neglecta), 
occupied the lightly-grazed pasture very frequently. Only one was 
found to be nesting; the nest contained five eggs . The nest was made 
entirely of western wheat grass. The camouflage was excellent and, 
had the mother not attempted to draw me away from the nest by its 
usual "crippled role," I would never have known of its presence. 
other birds encountered we e yellow-shafted flickers (Colaptes 
auratus), red-shafted flickers (Colaptes cafer), crows (Corvus 
brachyrhyncos), and horned larks (Eremophila alpestris), the latter 
frequenting t he moderately- and heavily-grazed pastures in greater 
numbers than in the lightly-grazed pasture. 
Crows frequently visited the trappi ng area of t he moderately-
grazed pasture. On several successive days I noticed t hat traps 
Nos. 1 and 2 were tripped, and happened to see a crow grasp the mesh 
wire runway and move the trap, allowing the bait to fall through t he 
mesh to the ground. The crow t hen quickly devoured the bait. It 
followed the same procedure with trap No. 2. 
Coyotes (Canis latrans) were never seen on the study area and 
no fresh sign was found throughout the investigation. Old scats were 
scarce, only two being found (one in the moderately- grazed pasture 
and one in the lightly-grazed pasture). Both scats were found on 
hillsides where the coyote could easily conceal itself. The southern 
part of the lightly-grazed pasture offered excellent sites for dens, 
and food for the carnivore was ample, similar to sites and food 
suggested by Fitch (1948). Nearby highways, roadways and the golf 
course perhaps were factors reducin.g coyotes' interest in tbis area. 
RANGE USE AND .ANil1AL PRODUCTION 
Rodents and rabbits are herbivorous; therefore, on range lands 
used primarily for livestock grazing the effects of rodents are 
mainlY. destructive in using for age that would otherr.dse be available 
to livestock. When predators, such as coyotes, weasels, and ha1,IB:S 
disappear from range land, the rodents and rabbits multiply in 
unchecked numbers and often cut the carrying capacity of livestock 
on range lands by one-half (Shindorf, 1953). 
This study indicated that rodents may occur unchecked in the 
heavily-grazed areas; and, although supporting varied nlunbers of 
rodents and rabbits, the lightly-grazed area will support predators, 
( such as skunks and coyotes, to help keep the 11balance of nature . 11 
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SlJMMARY AND CONCIIJSIONS 
Comparative data were collected on the distribution of animals 
in w.i..nter in pastures under tbree different intensities of grazing. 
Live-trapping -was employed to obtain kinds and relative numbers of 
rodents utilizing the three areas. Weekly surveys of ·wildlife and 
observations made during trapping periods wer e recorded. 
Of 1100 trap nights in each area, the most varied population 
occurred in the lightly-grazed pasture, with four species being 
captured. During -winter, Peromyscus was the most common animal in 
these three areas. Peromyscus may be found in practically all types 
of habitat (Brown, 1946), being able to utilize various foods and 
to adjust to the general environment. 
Reithrodontomys appeared only in the lightly-grazed area. 
Their population was small, the individuals captured totaling four. 
Abundance of these individuals is dependent upon dense vegetation 
containing grasses which bear large seeds (Hall, 1955). 
The grasshopper mouse occurred in greatest numbers in the 
moderately-grazed pasture. largely insectivorous and carnivorous, 
Onychomys eats food from stored caches in the w.i..nt er, if other food 
is unavailable (Bailey and Sperry, 1929). Occasional evidence of 
predation by this creature-was noted by the bloodstains found on t he 
fur. 
Spermophiles were abundant in the lightly-grazed and heavily-
grazed pastures. Catches per day were greater in the heavily-grazed 
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pasture than in the other areas investigated. The data agreed with 
the conclusions of Weaver and Flory (1934) that spermophiles increase 
with overgrazing. 
Wildlife relationships were determined by weekly surveyo. 
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Rabbits appeared to be the major wildlife inhabitant utilizing the 
study areas. Although none of the jackrabbits were observed eating, 
several prickly pear cactus plants were marked by the feeding of these 
animals. Riegel (194J.) attributes this to the wintertime stress for 
food. 
Pheasants were never seen, but numerous tracks and scats on 
the snow were evidences that this bird inhabited these areas, especially 
the lightly-grazed pasture. 
Numerous meadowlarks were observed during the investigation, 
but only one meadowlark was obs rved directly in its utilization of 
the lightly-grazed area, its nest made of western wheat grass. The 
nest was well-camouflaged and contained five eggs. 
Crows apparently utilized the general study area to some 
extent. The crows might have been attracted to the area by grain 
that had fallen through the trap, since they were seen only when 
molesting traps. 
other birds seen were yellow-shafted flickers, red-shafted 
flickers and prairie horned larks. 
Of other animals utilizing the area, only skunks and coyotes 
were identified, although unseen. The skunk was detected by its 
familiar odor, an:l the coyote by scats. 
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Utilization by mammals was greatest in the lightly-grazed 
pasture. Light grazing practices provided the best cover for wildlife. 
Both moderately-grazed and heavily-grazed pastures supported wildlife 
in this study. 
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